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tothe meaſure of mean days, but without ſuch 


mitted arch, that the moſt curious obſeryer, 

could never diſcover, by any Artifice whatſover, the leaft variation iti 
ally number of its Vibrations, and by conſequence, I may affirm, that | 
thoſe Clocks, whoſe motions are governed by ir, (ſuch as we call the | 
long Pendalums) will meaſure time, with fo great exaQtneſs, that a 
thouſand Revolutions ofthe Index ſhall be made withour the leaſt in 
conſiderable meaſure of time, in one Revolution more than in another, 

HI. 

Yet notwithſtanding this ſo great a {teadineſs, in the motion of a Pen- 
arulnm, it doth not pertorm that which ar firſt was expected from ir,for 
upon the firſt app.ication of it to a Clock, ir was confidently believed 
that it would have regulated the motion of it co that exaneſs that the 
Index or hand ſhould continually have ſhown the ſame hours that a 
Sun Dial ſhould have given : but in this we were miſtaken, as our expe- 
rience hath ſufficiently evidenced: for wenow find, that a Clock,though 
made with never ſo much exacneſs and judgment, and afterwards 
adjuſted with never ſo much care anddiligerce; yet ſhall notwichſtand- 
ing in *irs motion vary _—_  unimeally from a Sun Dial. 


And indeed after dilizent Search and Inquiry made into theGrounds 
and Reaſons of this Variation,I find it impoiſible in Nature to be other. 
wiſe;and the Reaſon is, becauſe Dayes reckoned from noon to noon,are 
not of equal lengths,(for though we reckon aDay to be24 hours long, yet 


longer or ſhorter than one another by ſome Seconds of Time : For in- 
ſtance there is F3z' of time more een the hours of 12 and 12 at 
ncon,on the 16 and1 7of Decemb.then there is between thoſe two hours 
of 12 and 12, on the 16 and 17 of arch: Now it is impoſlible that a 
Clock which gocth righr, or keeps time with the Sun, between thoſe 
hours ia AZarch, ſhould with the ſame pitch of Motion go true with 
rhe Sun, between thoſe hours in December, by Reaſon there is ſo much 
differer.ce inthe length of Dayes in thoſe two Months, 


For common Reaſon will tell us, That a Clock which goeth right with 
the Sun, when natural Dayes are ſhorg-this ſame Clock whea natural 
Dayes are longer, ſhall finiſh his Revolutions ſooner thaa the Sun it ſelf 
ſhall do; and by conſequence go too faſt : Take one Example to make 
this more plain: The 17 of arch, ſuppoſe to be 24 hours 3'. 34. 
long ; and ſuppoſe the 71 of December be 24 hours 4'. 27", long, now 
this day being longer by 53” than that of Afarch, ir mult needs come 
to paſs, that a Clock which keeps trug time with the Sun on the 17 of 
March, ſhall on the 17 of December/finiſh his Courſe ſooner by x 3” 
than the Sun it ſelfthat Day ſhall do; and if the Clock ſhall move irs 
Indix to the hour of 12 ſooner by 53”, then the Sun ſhall bring its ſhas 
dow tothe ſame hour of 12, ona Sun-dial, I may ſafely conclude,that 


the Clock ſhall gain that day _ : 


That natural days are thus unequal, and of different lengths, pro- 
cceds from two Cauſes ; the firſt is the oblique poſition of the Ecliptick 
to the EquinoRial, the ſecond is the Suns unequal motion in that Line ; 
from theſe rwo Cauſes ir cometh to p4$, that there is great difference 


in thedaily alteration of right Aſcenſions, which right Acentits are 


the crue limitters of the length of natural dayes : now if the daily difte- 


come to know how the motions of a well adjuſted readulutn,will differ - 
from that ofthe natural Cay, we mult do thus, between the longeſt and 

ſhorteſt of theſe days, a day muſt be compoſed of ſuch a mean and 
equal length, that 265 ſuch days, 5 hours, ſhall make up a compleat 
year. This we will callthe equalor meanday, to which a Clock may 
be adjuſted to keep time, and this mean day, muſt be 24 hours, 3' 5 6” 
in length,and mult daily alter in Right Afcenſion,z' 56”, row to know 
how other days ditter,that is, whether they are longer or ſhorter than 
this mean day, you muſt make a Table of the Suns Right Aſcenſions 
tor every day at noon, and this Table muſt be exadtly calculated to 


difference that remains compare with the dail 


erences are about 4' 28”, there the natural day will be 24 hours 4. 


VIII 
Now for the regulating this buſineſs of Equation, by which we would 


minutes and ſeconds, having your Table ready, ſubſtrat the Right Aſ- 
cenſions of any one day, from the right Aſcenſion of the next, and the 
1s C difterence of mean 
Right Aſcentions, which is 3', 56". and you ſhall have given the Equa- 
tion deſired; obſerving this, that ifthe difterence of the Surs Righr 
Aſcenſions to be leſs than the mean, which are 3'. 56”. there Clocks 
will go too flow, but if the difference be greater, there Clocks will go 
too faſt : this I ſuppoſe to beplain, forif a Clock be well adjuſted,ro go 
equal to the middle or mean day; if aday be ſhorter than this mean 
day, this ſhort natural day ſhall be ficiſhed ſooner than the mean day 
ſhown by the Clock, and by-confequence the C!ock ſhall go too flow: 
contrarily, if a natural daybe 1 than the mean, the Clock ſhall fi- 
niſh his revolutions ſooneſt; cal is adjuſted,tothe mean day,which 
is ſhorter than the natural and byconſequence gain. 
IX. 
According to theſe Rules are the Equations in this Table compoſed, 


by finding how much eve al day is longer or ſhorter than the 
mean, which differences I have added together, from the firſt day of 


every moath to the laſt, to the gtent that when a Clock was ſet right 
the firſt day of any Month, (whjeb 1 thought the moſt convenient time) 
we might certainly rare: it _ —_— gain or looſe, 
u followi oft month, fo that by the help of thi 

SH BAL you right, the firſt day of rw, —_ 
you may be aſlured what it ſhallfainor looſe, in the whole months time 

and becauſe in ſome months, ityill both gain and looſe, and to know 


rences of Aſcenſions were equal, then days would be all of one length ; 
but this is not ſv, for neer the Tropicks,the right Aſcenfion of a day are 


oreater then they are near the equinottia], which proceeds from the 
two forementioned Cauſes, for near Aries or Libra, the Sun mooveth 
to or from the EquinoRial perpendicularly, which make his daily al- 
reration of place, or right Aſcenſion on the EquinoRial to be leſs than 


they are when he cometh near the Tropicks , by reaſon that the he | 


moveth parallel to the EquinoQtial'; moreover, bis Right Aſcenſtons 
arealſo greater, near the Tropick of Capricorn, than they are near 
chat of Cancer, by reaſon of the Sunsunequal morions in the Ecliprick : 
tor near the Tropick of Cancer, he moveth ſcarce 58'in aday,where- 
as near the Tropick of Capricorn —_ ina day above 61', 


Haviog thus delivered the Reaſons,pt the uncqual Differences of Aſ- 
cenſicns, which do limitthe length of natural days ; I ſhall now explain 
whata vaturalday is,and how by the limitations of the right Aſcenfions, 


they come tobe of difterent length : te natural day then isthat - #1 
ial, | chan the Table for that laſt day alloweth, then you muſt ſcrew the Bob 


oftime in which from Eaſt to Weſt, by the motion of the Equin 


the Sun is mcy2d, from the Meridian of ſome one place or Country, to 
the ſame Meridian again, and this we yulgarly account to be 2 4 hcuis, 


but is indecd (as 1 ſaid before) ſomerhing more ; for, you muſt under- 
ount, is that ſpace of time in ' Tablefor that day alloweth gf, if the gaining or looBing be juſt what the 


ſtand that 24 hours in Aſtronomical z 


which is moſt, you muſt ſubitrad the leſſer from the greater, which to 
ſome may be troubleſom ; therefore at the foot of each Colum,-I have 
inſerted the total of minutes and ſeconds, that a well adjuſtedPendulum 
Clock ſhall gain or looſe in ever; moanth:Note,that in four places of the 
Table you will find -this Charager @ on which days there is no Equa- 
tion, becauſe natural and mean days are equal, and becaulſc it is to be 
underſtood, that a Clock in its gaining or loofing, will not agree with the 
Table, till ir beexaQly adjuſted; I ſhall in the next place ſhew how that 


may be done, 


XR. 

If therefore your Clock go not well,and you deſire to adjuſt its mo- 
tion, to the meaſure of meandays, do thus, an the firſt day of any 
month, fect your Clcck right tothe Sun, and at the end of theMonth, 
obſerve how your Clock aud Dial _ tegether, and if the Cloek has 
gor as much too faſt or too ſloy,as theEquation of yourTable gives,then 
it is well adjuſted as le itcan be, but if it hath gained or Lol ,mave 


higher to make it go faſter, or elſe lower to make it go more ſlower: 
than the firſt day of the next Month, ſer it right again to the Sun, and 
cbſerveon the laſt day, whether ir hath got or loit, no more than the 


what it ſhall gainor looſe in a months time, if it be fer 
firſt day of tha monch: Example, ſer it right che firſt of Fomeny by 

the laſt day it will gain &'. 34”. ſet it right again on the | 
by the 28th. ic will 
laſt it will looſe 9'. 27”.and ſo do 
than a months time, the gaining or lofing will not be perceivable, cfpe- 


cially in ſome Months. 


any day inthey 
the Equation of 
gained or 
ſhould gain the 6 of Fanwary, 
ſtra& from the next days Equation, which is 2'. 32”. 


che Sun above once a year : Example, ſuppoſe you fer it 
firſt of February, the laſt of that month, ſee what ic ſhould looſe, the 


Table 'gives you 4'. 28”. loſt, therefore ſer ic forward 4'. 28”, and ic 
ſhall be right with the Sun: the laſt of Aſarch ſee what it ſhould looſe 


more, the Table g 


other month, by 
ſhould gainor looſe, and it ſhall ſtill be right with the Sun. 


of Eq 
167 8.thought fit ro diſallow,and initead thereof bath put forth another, 


though Compoſed with as __ as the former , for inthe 


ſame Almanack he hath puta 
diſprovesthe truth of his 

by h 

looſe, becauſe natural and mean days are 
his Table of Right Aſcenſions, you will find the daily 
Right Aſcenſion about that time are 4' 20”, this compared with the 
difference of mean Right Aſcenſions, which are 3', 56", and you will 
find the natural 24” more than the mean, how this can ſtand with Rea- 
ſon I ſee not,that the natural Day ſhould be 24” longer than the mean, 
and yet both Equal, as he would make us believe, the like Egror you 
will ind in almoſt every part of his Tables : In the laſt years Tables 
he made February 20, May 25, Augnit 5, Novemoer 11, tobe the 


which ſome Point ia the EquincRial is moved from any one Meridian a Table it is impoſlivle to be —_ it be by a meer chance, 


tothe ſame again : now the Sun in his own proper motion, movin 
every day more Eaſtward, it muſt needs come to paſs, that though the 
ſamedegree of the Equino@ial,with which the Sun was on the Meridian 
one day at noon, ſhall make its Reyolution to the ſame Meridian, the 
next day in 24 hours, yet the Sun, which makes thenatural day, ſhall 
require as much time more, to come tothe ſame Meridian, as he hath 
by his motion Eaſtward altered his Right Aſcerfion, fince he was on 
che laſt Meridian, and by conſequence, every natural day ſhall be as 
much above 24 hours long, as the alteration of Aſceoſiors comes to in 
time, for that day, fo that near the EquinS8&ial, where the Aſcenſional 
ditterences for a day are about 3' 38”, there the day will be 24 hours, 
3 F 8” long, and near the Tropick of Capricorn, where the Aſcenfional 
i 
28”.long, and by conſequence, one of theſe days ſh < 
longer then the other : Read num. 5 again, _ + cdrnadſcn 


When yourClock is well adjuſted,then the Uſe of the Table is to know 
right on th2 


cit of Febr. 


ooſe 4. 28”. ſet it right the firſt of Adarch, by the © 
for any otherMonth:Note that in leſs 


it 


If you deſire to know how much your Clock doth gain or looſe upon 
ear, do thus, ſubſtra& the Equation of one day, from 
* the next, and their diflerence ſhall be tae time either 
loſt: Example, I would defire to know how much. a Clock 
that days Equation is 2'.1 3” which ſab— .., 
and the diitctence 


is 29”; and-ſo much ſhall your _ gain that day. - 
In caſeyanr Clock be well adjuſted, then you may bythis Table keep y ! 
i right to che Sun, though yo2 never ſet if right to « il, 0 - - 
er the | 


ives 9*. 27”. ſet it forward fo much, fodo for any 
etting it forward or backward, as the Tale faith ic 


XV. Note, that the Dial you make uſe of for ſerting your Clock 


ſhould be veryexa&, and allways the ſame, and in that you ought alſo 
to make uſe of no hours, but ſuch as are near 12: and the reaſon is, 
becauſe ſew Dialls (how good ſoever) go true on thoſe hours, that 
take his ſhaddow before he isnear the Meridian, for the moiſt va- 
pors thatariſe from the Earth do refra& the Beams of the Sun from 
their true level, which makes the Sun appear higher than really he is, 
and ſo gives a falſe ſhaddow on a Sun-Diall : thetruth of this may ſoon 
be experimented, if you ſer your Clock right with the Sun at the hour 
of 12, andobſerve the evening and morning following how they agree, 
at: 1 you will plainly fee diflerence berwixt them: from this retraQion 
itis that the apparent magnitude of the Sun, is greater at his rifing 
and ſerting then in his Meridian alritude. 


XVI. In the latt years Royal eAlmanack, were put forth Tables | 
uations, which the Author himſelf in his Ai/manach for this year 


able of Right Aſcenſion that clearly 
Equations, for on the x3th. of December 
is Tables there isno Equation, that is, a Ciock will neither gain nor 


ual ; bur if = exatnine 
ifferences af 


es that have no Equation, but this year 1678. he hath altercd them, | 


Da 

= made April 4, fune 6. Aug. 21, and Decemb. 13. to be thedayes 
chat have no Equation , ſo that one differs from the other, and both 
from the Truth, which, I think, ſufficiently provech Mr. Stephenſon's 
Judgment to be defeRiye (as yet) in thisparticular, and his Tables to 


be of no uſe, except it be to confound the Apprehenſions of thoſe that 


ſhall make uſe of them, XVII, WO 
Fs au 
Do&rine here delivered, and likewiſe the Table, are the fame \ 
ſtance with that which is publiſhed, in number 47, of hy. 
ColleRions, the Phyloſophical Tranſa&ions, which I beliey > tobe'ag? 
Exa& as any Aſtronomical Calculation will admitof. condly, 1 bay 
added the Reaſons and Rules by which my Table is made,coche-ioes 
that no Perſon whatſoever ſhould be impoſed wpony bueth « 
have as it were a Rule wherewith to meaſure the Truths 


take publiek, chat thereby they may | 
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